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[There are no amendments to this patent] 

Claim 

A type of antibacterial agent containing 4,5-dichl oro-2-octyIisothiazolin-3-one and at 
least one compound selected from the group of methylene bisthiocyanate, 
2^-^romo-3-nitropropionamide, l,3-dibromo-5,5-«iimethyIhydanto^ 
4,5-dichloro-l ,2-dithi ol-3 -one, and hexabromodimethylsulfone. 

Detailed explanation of the invention 
Industrial application field 

This invention per tains to a type of antibacterial agent for water application systems. 

Prior art 

In cooling water systems, problems ofier occur due to the formation of slime by 
znglea[traiisIitexation]-sh^e bacteria, algae, filamentous microbes, etc. As a result, thermal 
efficiency decreases, and the water quality degrades. In addition, local corrosion may occur in 
the equipment and pipeline. Also, in paper pulp water system, slime problems caused by 
bacteria; filamentous microbes, yeasts, etc. mainly occur in the paper making step of operation. 
As the slime mixes as a foreign object in the pipe slurry, the quality of the paper product 
degrades, and paper breakage may take place, leading to a stoppage of continuous operation of 
the paper making machine. This leads to significant decrease in production efSciency. 

In order to prevent such slime problems, it is necessary to kill the aforementioned 

slime-forming microbes or inhibit their growth. For this purpose, isothiazolone-based 

. compounds, which may be used either alone or as a mixture with other antibacterial agents, have 

** • 
been proposed as an antibacterial agent (Japanese Kokoku Patent No. Sho 46f 1971J-4199, 

Japanese Kokai Patent Application No. Sho 60[1985]-S4203, etc.). 

Problems to be solved by the invention 

However, the aforementioned conventional methods may not prevent the slime problems 
welL In particular, when said isothiazolone-based compounds are used for a long time, the 
sKme-foiming microbes develop a resistance to it and grow selectively. In addition, in recent 
years, there has been a demand for lower treatment costs. Consequently, there is a demand for 
the development of a type of antibacterial agent with a greater effect 
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Means to solve the problems 

In oider to solve the aforementioned problems, the present inventors performed extensive 
research. As a result of this research work, it was found that when a prescribed type of 
isothiazolone-based compound and a prescribed type of antibacterial agent are combined, a 
synergistic effect that has not been known can be displayed- As a result, this invention was 
reached 

That is, this invention provides a type of antibacterial agent containing (A) 
4,5^cWoro-2-<K%KsotMa2olin-3-one and (B) at least one compound selected from the gronp of 
methylene bisthiocyanate, ^^Tnomo-S-nitropropionamide, 
l 3 3^Trcmo-5,5-dimefiiyIl^danto^ ^S-dichloi^U-didiiQl^-one, and 
hexabromodimethylsnlfohe. 

According to this invention, there is no special limitation on the ratio of component (A) 
to component (B), Usually, however, the ratio is in the range of 1 0:1 to 1 200, The optimum ratio 
of the components can be determined easily using the method explained later. 

As far as the method for application [of the antibacterial agent] of this invention is 
concerned, it is the same as in the prior art, that is, one may simply add the antibacterial agent to 
the water system for treatment In this case, one may pnmix component (A) and component (B) 
at prescribed concentrations, and add the mixture after it is well mixed. Also, one may add these 
components separately at their respective concentrations to the water system under treatment 
The concentration of the antibacterial agent added depends on the water system under 
treatment It is usually in the range of 0.5-500 mg/L. 

Also, the antibacterial agent of this invention may be in powder form as is, or it may be 
prepared as an emulsion by means of a surfactant, or as a solution prepared by means of a 
solvent Examples of solvents that maybe used include water, alcohols, acetone, dimethyl 
sulfoxide, ethylene glycol ether, and other organic solvents. In particular, because component 
(A) of this invention is barely soluble in water, it is preferred that an organic solvent be used to 
dissolve it 

It is preferred that the antibacterial agent of this invention be applied in an opened or 
sealed cooling water system or in a paper pulp water system. 

Function 

According to this invention, due to the synergic effect of the antibacterial function of 
component (A) and the antibacterial function of component (B), an antibacterial effect much 
higher than that when each component is used alone can be realized. 

In the following, this invention will be explained in detail with reference to application 
examples. 
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Application examples 

Using P. aerginosa, the minimum growth inhibiting concentration (MIC24) was 

determined. 

Hie test condition is as fellows. 10 6 /mL of said bacteria were inoculated into a liquid 
culture with apH of 7 and having a peptone-yeast extract base (containing 1 g/L of peptone and 
1 g/L of yeast extract). Then, the antibacterial agent of this invention was added at a prescribed 
proportion, feDowedby culturing with shaking at 30°C for 24k 

Compositions of the antibacterial agents used in the test are as follows. 
Case 1 : (A) 4^chloro-2-octylisotHazolin-3-one and (B-l) methylene bisthiocyanate 
Case 2: (A) and (B-2) 2^-dibromo-3-nitropropionamide 
Case 3: (A) and (B-3) I3-dibromo-5,5-dimemyfeydantom 
Case 4: (A) and (B-4) 4^-dichlon>l^-dimiol-3-one 
Case 5: (A) and (B-5) hexabromodimethylsulfcme 

The results are shown in Figures 1-5. 

It can be seen that compared -with the cases when each component is used alone, the 
antibacterial function is much higher when the components are used together. 

Effects 

The antibacterial agent of this invention has an excellent antibacterial activity due to the 
synergistic effect As a result, it is possible to improve the treatment efficiency and the reduce 
the treatment cost 

In addition, the antibacterial spectrum is wider than that when each component is used 
alone. In addition, it has a good durability, and can be used for a long time. 



Brief description of the figures 

figures 1-5 illustrate results of an application example of this invention. 
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ANTIBACTERIAL AGENT 

PURPOSE: To provide an antibacterial agent containing 4,5-dichloro-2- 
octylisothiazolin-3-one and an antibacterial agent such as methylene bisthiocyanate, etc., 
exhibiting excellent antibacterial activity by synergistic effect, capable of reducing 
treatment cost arid useful for the treatment of irrigation system. 

CONSTITUTION: The objective agent contains (A) 4,5-dichloro-2-octylisothiazolin-3- one 
and (B) one or more components selected from methylene bisthiocyanate, 
2,2-dibromo-3-nitrilopropionamide, 1 ,3-dibromo-5,5-dimethylhydantoin, 4,5- 
dichloro-1 ,2-dithiol-3-one and hexabromodimethylsulfone. The ratio of the component A to 
the component B is usually 1 0:1 -1 :200. The components are compounded with each 
other and applied to the water system to be treated. 

EFFECT: The antibacterial spectrum can be broadened compared with the separate use 
Of each component. The development of resistant strain is suppressed and the agent can 
be used over a long period. 
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